Introduction
Plants belonging to the family Apiaceae are extensively used for food and medicinal purposes. Some plants of this family such as carrots, parsley, and celery are common vegetable crops, while other members like anise, coriander, cumin, fennel, and dill are famous for their medicinal and aromatic properties. Different plant taxa of the family Apiaceae have been used as wild edible plants, besides these crop plants. To date, around 101 genera including 451 species under the family Apiaceae have been reported in Turkey (Özhatay et al., 2009) . The plants of the family Apiaceae have been used for various purposes in different regions worldwide. For example, in Eastern Anatolia, Van herby cheese is a famous dairy product containing various plant species from this family. The plant taxa used in Van herby cheese production vary among regions according to the taste preference of people in the local communities. However, most of the plant taxa belong to the families Apiaceae, Lamiaceae, and Liliaceae (Özçelik, 1989) .
Dairy products are the most important source of vitamins, minerals, and protein in the daily human diet. Their diversity and nutritional value vary with their ingredients and production process. Van herby cheese is a traditional dairy product produced on an industrial scale and marketed locally and internationally. It is distinctive from other dairy products in containing various aromatic and wild plants. It is thought that plants species used in this dairy product enrich its nutritional quality. There are a number of scientific reports claiming the useful mineral composition of aromatic and wild herbs (Turan et al., 2003; Özkutlu et al., 2006; Şekeroğlu et al., 2006 . Besides mineral compositions, some nutritional properties such as dry matter, total ash contents, crude protein contents, pH, and crude fiber contents are also beneficial for human diets (Şekeroğlu et al., 2006) .
Being an important source of minerals for humans, wild edible plants are consumed all over the world. It can be said that plants in the same families are usually used for similar purposes. Plants of the family Apiaceae have been used mainly for food purposes for a long time in human history. Therefore, in the present study, mineral compositions and nutritional values of some Apiaceae plant family members commonly used in Eastern Anatolia were investigated.
Materials and methods
Nine wild edible plant species grown in Van district were analyzed for their mineral compositions and some nutritional properties. Plants used in this work were collected from Van Lake district in 2010 and botanically identified according to Flora of Turkey (Davis, 1972) described by the Department of Biology, Yüzüncü Yıl University. Plant characteristics are briefly illustrated in Table 1 . Collected plants were washed with deionized water, dried at room temperature, and were ground before laboratory analysis. The samples were kept in plastic bags until analysis. Chemical analyses were performed on the herb parts used in cheese production.
For measuring the dry matter contents of the plant materials, the samples were dried at 105 °C for 24 h in an oven. Total ash content (inorganic matter) of the plant material was determined by an electric muffle furnace set at 550 °C. The Kjeldahl method and apparatus were used for determining total nitrogen contents of the samples, and crude protein contents were calculated. The pH of the samples was calculated by pH-meter. Crude fiber analyses were conducted according to the standard protocol of AOAC (AOAC, 2000 (AOAC, : method 962.09, 2000 . For mineral analysis, the plant samples were reduced to ashes in a furnace by nitric acid (AR) and hydrochloric acid (AOAC, 2000) , and then distilled water (50 mL) was added to the samples in a volumetric flask. All the analysis was repeated 3 times to achieve accuracy. Mineral contents were determined by atomic absorption spectrometry. Average data were calculated by computer office programs and given with standard deviations.
Results and discussion
In the present study the chemical composition of some edible plants from the family Apiaceae commonly used in Eastern Anatolia were investigated. Average data obtained from laboratory analyses are given in Tables 2-4. The Na concentrations of the analyzed plant samples varied from 0.32 to 1.26 g kg -1 ( Table 2 ). The highest Na concentration was found in dill samples, while the lowest value was found in Pimpinella aurea DC. samples. The magnesium levels of the plant samples ranged from 1.77 to 6.02 g kg respectively. All the analyzed plants had considerable phosphorus contents, with the highest P level noted in dill herbage, whereas the plant samples of Heracleum persicum Desf. stems harbored the poorest P levels. The highest sulfur contents were found in dill herbage, and the lowest level was determined in Anthriscus nemorosa (M.Bieb.) Spreng. stems. Considering the macroelement concentrations of all analyzed plant species used in Van herby cheese, Anthriscus nemorosa (M.Bieb.) Spreng. had the highest levels. Heracleum persicum Desf., Pimpinella aurea DC., and Prangos ferulacea (L.) Lindl. had the lowest values of macroelement concentrations in the studied plant samples (Figures 1 and 2) . In previous studies related to mineral concentrations of medicinal plants and edible vegetables, the Na concentrations ranged from 0.21 to 63.32 g kg -1 (Holland et al., 1997; Demir, 2006; Koca et al., 2008 Koca et al., , 2009 Akgünlü, 2012) . Magnesium is required for both plant development and human health (Özer et al., 2010) . Akgünlü (2012) investigated the mineral compositions of some edible plants consumed in the southeastern part of Turkey. According to his results, the Mg levels of the analyzed plant samples varied from 24.57 (Arum dioscorides L.) to 86.43 g kg -1 (Sinapis alba L.). The Mg levels of the medicinal and edible plants were reported between 1.17 g kg -1 and 29.31 g kg -1 (Holland et al., 1997; Corlett et al., 2002; Turan et al., 2003; Karaköy et al., 2012) . Among the macroelements, potassium has a special place in plant development and for human health. Akgünlü (2012) found that the highest macroelement in the studied wild vegetables was potassium. In the present study, potassium had the )
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P r a n g o s f e r u la c e a Figure 1 . Na, Mg, P, and S concentrations of some plant species.
biggest portion among the determined macroelements. Potassium content changed from 245.78 to 557.91 g kg -1 in wild vegetables (Akgünlü, 2012) . The Ca levels of the studied plant species were determined between 5.56 g kg -1 and 20.6 g kg -1
; the highest and lowest Ca contents were found in Anthriscus nemorosa (M.Bieb.) Spreng. and Prangos ferulacea (L.) Lindl., respectively. Calcium concentrations of some medicinal and edible plants were found in a wide range from 0.03 to 777.52 g kg -1 in previous studies (Şeker, 1992; Koca et al., 2008 Koca et al., , 2009 Akgünlü, 2012) . In these studies, it was found that nettle leaves (Urtica dioica L.), a well-known medicinal and wild vegetable plant all over the world, had the highest Ca levels. The highest and lowest phosphorus contents of the analyzed plant samples were determined in Anethum graveolens L. ), respectively. Yorgancilar (2009) found a P content of 47.97 g kg -1 in Lupinus albus L. The P levels were determined between 69.13 (Papaver rhoeas L.) and 34.92 g kg -1 (Mentha longifolia L.) in some wild vegetables in Turkey (Akgünlü, 2012) . The S content of some Apiaceae plant species used in Van herby cheese ranged from 0.25 g kg -1 to 2.38 g kg -1 (Table 1 ). According to average data, Anethum graveolens L. had the highest S content among the analyzed plant species and Heracleum persicum Desf. had the lowest value. Sulfur concentrations in some wild edible vegetables were found in the range of 39.37 g kg -1 (Arum dioscorides) and 108.01 g kg -1
(Nasturium officinale L.) (Akgünlü, 2012) . Koca et al. (2008) reported that the S contents of Gentiana olivieri, whose roots are used for medicinal purposes, was 16.31 g kg -1
. Arnebia densiflora root cortex had 12.34 g kg -1 sulfur concentration (Koca et al., 2009) . Considering previous studies on macroelement concentrations of some medicinal and wild edible plants, it was noted that our findings for some Apiaceae plant species are in harmony with the findings of the earlier researchers. It is well known that a number of factors such as plant species, soil characteristics, and water availability in the soil considerably affect the mineral composition of plants (Şekeroğlu, 2012; Baloch et al., 2014) . In the present study, there was also a wide variation in macroelement contents among the studied plant species.
The ranges of trace element concentrations were ascertained in plant tissues and are collectively listed in Table 3 . It was determined that each plant contains significant different values of elements (Figures 3 and 4) . Manganese (Mn) contents fluctuated greatly in different plant species. Herein, it was found to vary between 17.1 mg kg -1 (Chaerophyllum macropodum) and 48.5 mg kg -1 (Ferula haussknechtii H.Wolff ex Rech.f.). In previous reports, levels of Mn were in the ranges of 5-58 mg kg -1 (Şekeroglu et al., 2008), 32.64-105 .56 mg kg -1 (Jabeen et al., 2010) , and 23-244 mg kg -1 (Başgel and Erdemoğlu, 2006) . With respect to iron (Fe) levels, the mean Fe contents ranged from 81 mg kg -1 (Prangos ferulacea L.) to 324 mg kg -1 (Pimpinella aurea DC). Based on the report by Başgel and Erdemoğlu (2006) )
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Figure 2. K and Ca concentrations of some plant species. ) or from 0.07 mg kg -1 to 0.41 mg kg -1 (Bratakos et al., 2002) , or the permissible levels (0.02 mg kg -1 ), which have been established as the upper limit for safe human consumption recommended for medicinal plants (FAO/WHO, 1984) . In the present study, however, Cr concentration varied between 0.35 mg kg -1 (Chaerophyllum macropodum and Heracleum persicum) and 0.97 mg kg -1 (Anthriscus sp.). In addition, Cr concentration was not detected in Anethum graveolens L., Hippomarathrum microcarpum, or Prangos ferulacea L. Cobalt (Co) content was not detected in Anthriscus sp. or Prangos ferulacea L. The Co contents ranged from 0.53 mg kg -1 (Ferula haussknechtii H.Wolff ex Rech.f.) to 1.23 mg kg -1 (Hippomarathrum microcarpum). Dry matter content of the investigated plant species varied between 11.10% and 59.80% (Table 4) . Pimpinella aurea DC. had the highest dry matter, while the lowest value was observed in Hippomarathrum microcarpum. Dry matter content depends on plant tissue structure; that is why this huge diversity is expected for different plant species. Analyzed plant materials had a wide range of total ash contents from 4.33% to 20.70%.

The highest total ash content was determined in Heracleum persicum and the lowest content was found in Hippomarathrum microcarpum. Total ash contents may be thought of as an indicator of total mineral contents in the plant materials. In this content, it could be inferred that Heracleum persicum was the richest plant by means of minerals among the analyzed plant species. Among the studied plant species, the highest total N and crude protein contents were noted in Ferula rigidula DC ( Figure 5) .
Hippomarathrum microcarpum had the lowest total N and crude protein levels. Ferula haussknechtii H.Wolff ex Rech.f. and Heracleum persicum had the highest and lowest pH levels in the analyzed plant species. The pH values of analyzed plant species were similar. Crude fiber contents of the analyzed plant samples ranged from 27.5% to 43.9%. The highest crude fiber contents were found in Anthriscus nemorosa (M.Bieb.) Spreng. and the lowest value was in Ferula rigidula DC. In previous studies, total ash content of edible plants was reported between 7.00% and 18.50% (Yıldırım et al., 2001; Şekeroğlu et al., 2006; Karaköy et al., 2013) . Şekeroglu et al. (2006) studied nutritional values of some wild vegetables consumed in the Eastern Black Sea region of Turkey; they determined total ash contents of the plants between 4.00% and 23.00%, and the highest value was in Ornithogalum umbellatum. In another report, the highest total ash contents (26.70%) were found in Urtica urens L. by Turan et al. (2003) . Total N contents of some medicinal and edible plants ranged from 0.20 to 1.70 in earlier studies. These reports also indicated that crude protein contents in edible plants were in the range of 1.30%-11.56% (Yıldırım et al., 2001; Turan et al., 2003; Şekeroglu et al., 2006; Özer et al., 2012) .
Conclusions
Plants are a good source of useful chemicals such as minerals, vitamins, proteins, and fibers for human diets and animal feed. According to recent scientific papers, some plant families differ from others by their chemical characteristics. Similarly, wild plants grow in pure soils without sufficient water and produce much more specific chemicals. Turkey has a great deal of plant genetic diversity, and different plant families naturally grow in different parts of the country with various topographical, geographical, and climatic properties. Some common plant species with wide adaptation capabilities can be found in all regions. Although purposes of use of wild plants are mainly similar, some differentiations may occur due to local cultural preferences. Apiaceae plant family members naturally grow in almost all parts of Turkey. Their consumption as food is more or less similar in all regions of the country. In the present study, mineral compositions and nutritional values of some Apiaceae plant family members commonly used in Eastern Anatolia were investigated. Accordingly, macro-and microelement contents and nutritional value of the analyzed plants were similar and in harmony with previously reported data.
